S2
. XPS spectra of (a) Fe 2p was obtained from bare Fe2O3 film. (b) Sn 3d and (c) Ti 2p were obtained from Fe2O3/SnO2-TiO2 films without inert gas heat treatment. Figure 2S . XPS analysis of bare Fe2O3 anode before (black line, air) and after annealing at 500 ˚C for 1 hour, in nitrogen gas (blue line, N2) and argon gas (red line, Ar). Figure 3S . FIB-SEM/EDS elemental spectra of α-Fe2O3/SnO2-TiO2 films, (a) before and after for 1 hour in (b) Ar gas, (c) N2 gas at 500 °C. Figure 4S . XRD pattern of bear Fe2O3 film after heat treatment at 500 °C for 1 hour. Reflections labelled with 'Miller indices' correspond to the hematite peaks; labelled with '*' correspond to F:SnO2 substrate and SnO2; peaks labelled with 'T' correspond to anatase TiO2 phases respectively. Figure 5S . XRD pattern of Fe2O3/SnO2 film after heat treatment at 500 °C for 1 hour. Reflections labelled with 'Miller indices' correspond to the hematite peaks; labelled with '*' correspond to F:SnO2 substrate and SnO2; peaks labelled with 'T' correspond to anatase TiO2 phases respectively. Figure 6S . XRD pattern of Fe2O3/TiO2 film after heat treatment at 500 °C for 1 hour.
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Reflections labelled with 'Miller indices' correspond to the hematite peaks; labelled with '*' correspond to F:SnO2 substrate and SnO2; peaks labelled with 'T' correspond to anatase TiO2 phases respectively. Table 1S . Lattice parameters* of the bare α-Fe2O3, α-Fe2O3/TiO2 and α-Fe2O3/SnO2 films before and after inert gas heat treatment at 500 °C for 1 hour. Figure 7S . XRD pattern of Fe2O3/SnO2-TiO2 film after heat treatment at 500 °C for 1 hour. Reflections labelled with 'Miller indices' correspond to the hematite peaks; labelled with '*' correspond to F:SnO2 substrate and SnO2; peaks labelled with 'T' correspond to anatase TiO2 phases respectively. Figure 8S . UV-Vis absorption spectrum of the Fe2O3/SnO2-TiO2 anode before inert gas heat treatment (air, black line), after annealing in argon gas at 500 °C for 1 hour (after Ar, red line), after annealing in nitrogen gas at 500 °C for 1 hour (after N2, blue line). Figure 9S . Photocurrent-potential (J-V) curves for PEC water oxidation reaction with Fe2O3/SnO2-TiO2 anode after annealing at 450 °C for 1 hour in nitrogen gas (black line) and argon gas (light blue line). electrode and Fe2O3/MO electrodes after annealing in argon gas at 500 °C for 1 hour. Figure 12S . Photoluminescence spectrum of the Fe2O3/SnO2-TiO2 anodes before inert gas heat treatment (air, black line), after annealing in argon gas at 500 °C for 1 hour (Ar, red line), after annealing in nitrogen gas at 500 °C for 1 hour (N2, blue line). Figure 15S . The {0001} surface of α-Fe2O3 as viewed from the top (a) and from the side (b). The Fe and O atoms are depicted in orange and black respectively and are shown using a stick model for clarity with the dashed black line indicating the cell boundaries.
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The different sites: 1, 2 and 3 are shown in blue and are numbered accordingly.
